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nlvgo] 4-Z}±: 7]# * =L -&°>^ *8|M* 

W 71t41 <go>-8- ^Tfl ^tb 3* *M*Mlte # *fl^ A l *B€°1 

5^8 € *WS|SJ 7]tf<&*} (olsV, r CMPj ^ aE g^tf^ ^B)* ^^l ^V* 

f-fil JjL 7 ] <y 7,1-1- ^74) £-^7} Cf<y=*l-7fl Al-g-SlJl ^Cf. ZL^W o] § ^741 ^r^lfe 

^33. -g-^€ <3o)^» ^T^fe 3 f-21 4^ a o V^ol ^tt^U $X^. ^HM" « B WI ^ *W 7 H^°1 0 >^^ 

Cf7> ^n} #£°1 7^5} Afl5.-g. §-7fl» tHM*] 5ft4. 



tr^V SLSI21 ^¥ ^tf-g- aaj o.s €^ D -|2l 7^^^7> °1 ^-fr^-frfl-* ^«fl -fr^-fr 

°1 fc£ Si0 2 «** cfl-as>^ 74 o.SAi q= 2.6 ^fl*l 3.0), *i ^7> SiO 2 (-fr^*: «f 3.3 vfl*l 

3 5) t-BloH = 7fl *M (-B-^*; ^ 2.4 ifl*l 3.6, ^1 x=f^=q 7MM 3151 7\WA7}°W *fl#. W'S r PIQj - AUie 
d Signal^ tf*^ r FLAREj ^2^)^^ «* 2.7, Dow Chemical^} r BCBj 

f-) f-ilJL ol^^l^ #^ ^03^01 7fl^slJl 5U4. °1« SiO a ^ 7174H 7j-H7> #J1, 

^-H^Jl q=*>7l nfl^ofl ^SflS} ^71 «a^V* ^-R-S}^ ^741 ^^11- "fl # 3^ 51^-. 

t^ 0 l °l^"Jl^> »>-cr 71 #-41 i+^1 

€■ H^^WE ^^37131 ^3efl^l7l-^-^ ol^sl^s. § oj^ 7HI 

<ga>-g-^7ll ^^.Mll- *ll**H ^7l ^eflsl ^1« *fl^*l-fe -^^^S. 

^21 r.g zj-^. 

ji »m i^ofl i4« 4«t- 71741 ^741 S-^fe 4i 0 J«5ll 0 )^«^ #^^r fH3-§r°l 20 GPa ols> 

^ ^<ael-g- Sj-^- 71741 <a°>tb ^cfl ^ 0 1 7 1- 1 ol^S-Sl ^32fl^l7> s|olo>^sl ^^1 0.01 rarf ^ ^5 57fl 
^l*>7l- 3£)£^- SVfe ^-^J ^Vcf. 

^ ^ofl o|olA-l, ^7) ^9i^* ^Afl^^V, %± ^7>Si0 2 , #Bl 01^1 = 741 ^1 £^ SSSAl#S^-?!AS. € 

* Sa«H^. ^cfl =fl«l7> 1 Am ^3.efl^l7> jq^n^o] ^al 0.01 mnf ^ ^5 37fl ols>7> ^ ^ 5U 

4. 

a. = aj^ ^^o)l 4s 71741 <ap>-g- ^741 ^asfl^l ^1^14 ^-f}-^ ^* ^ V 

^21 4 ^^o)) 4^ ^?_V $n 71741 0444. ^741 ^HSfl^l ^Hl«l- ^1 51 

1- s^lS ^-4. 
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1. ^71 A 3J fl^l «|}-^^17> (1) nl*te, (2) (3) 2-*}^*)^ 4-Hl^3)el^, (4) -£341^-4!. (5) 

0 -Bi|^^lclo}-o1 m-^l^^tqol-nl, (6) 5-yeim, (7) o-°HMt, (8) Eji-f Bflo}, (9) N-«^7l «-fr HS) 
o>3^o)-olc (10 ) M-oj.nl i!<y-^7l ^-B- HHWHlJoMH., (11) *fN3.5fflEM#°l ^0.0^ ^ 
^ Jiej7> *H3|3.-M«ej (12) «i)EflS.JfflE)-Al#o) oj^^ 1-^^- H^fe »o V ^ ^^7> 

^ (13) * (14) 37flSj £«-*Hr *I|b|3.«|*}<M#°1 ^f, ^ CD »fl*l (14)4 



2. ^-71 ^aefl^l a oM^l7> 7^ 

3. ^-7) iS->il^|7>7-«lH.*|-^-5-i4|«-i f 3,4-Se1«W^l*5a1^1 0 l=l-. 

4. 4> V 7l *1H°1 JjL 7 j 9j*h -fi-71 Hlfe -B"7l/-¥-7l 4tf <y^o]cf. 

5 #7l -8-71/^-71 °j7f7> #5jiE)^l ££^r #31 "flEj-Hli efl <>1 B ^4 f^Sfl 9J71-3] ^7fl *H 

6. ^IsMl 5. S.^^. 

7. ^7) tfiMte ^sHr^l^. 

8. -a-71-tVS. S^-^-cj-. 

g ^-71/^7] H-fl- 9j7Rr ^JL7> £fe -B-71 °J7>21- «g^7> ^j^^H 2] ^ ^S\o] 

1. M-ii'y'fflEllol/i^ cls. ^Jgfc ^-frol 20 GPa ol^ 1 ?! *W 7\n <S°V«: 3<A *J<>17} 1 /an °1 

^aefl*l7l- 3l«3lD>^sl -33 O.Ol mnf # 57fl olsH 1 }. 

2. #?J gg^ol ^^li^^-AV, -l-i Si0 2 , ojnls 71] £^ l!£Alt^^ol4. 

.g- 7 \A ^rA ^"U^^IM^ o.S 20 GPa °l^<y S|- 

i 7l7fl <£°m =3^, ^cfl ^ol7> 1 /an «1^°J ^aBfl^7f alo4D>^sl 0.01 mnf # ^5 57fl ols>7V sl£^ 

^"71 r U:^^:j ^Sr 10 GPa ^ <&£-^. 5 GPa 

«1 <&^-§-fr, ^147^ 6JL (1998), 358 ^] 363 Jfl ©1 X| ^ ^i^i^lol^S} ^Bl^ -g-g-j °fl Sl<H 

A-j « 4 i+iii!«*|6l^al ^e)<4 -§--8-, 4.1 ^±<&^4\ t 1 ^" 7l7fl€ CSIR0^l2l uj-ic^J^Ej UMIS-2000* 

A>i*>al " 4.2 oflZl" ^* A>*«- M-^^^lEllol^^" *J-o)l 7l7fl^ ^fe " 4.3 ^ ^ Efl ^Vt ^"Jl 

£E?b ^-71 ^efl*lsl ^fe, ofl* -i-^ °]*>2l e>4 ^ 7l7il <g°}^ si*H ^7>^- ^ 5ft Cf. 
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Sl#; 0.03 MPa. t)M-fr SI^E; 50 rpm, «j|= 50 rpm, ^3] *Aj.*fl2] ^ #5L; 150 me/*. "S^V 

-#7l ^S^j ^^l^l^V (-fr^-g-; °j 2.6 ifl*l 3.0), ^7>SiO «J= 3.3 ^*1 3.5), * 

a|o| oiH^l ^1 (-&-#-§-; 2.4 ifl*l 3.6), «2:Al*£*« (-a-^-i-; ^ 2.7) fAS ol=L<H*lfe ^<g^ 1- ^ 51 
4. °1« -M^l^^l^-^-i- ^8*.fi.3. S>fe ^^ D -tiSr e]" ^17} 0.2 ifl*l 20 w<>]3., "iS.?} 0.3 Ml*l 1.8 
5 g/crf<>H, *3 100 nm olS>2l nMltb **o] ** * <r fli}. 

£ yj-tgo] ^t,] «-Al^^ Al~g.*H St 1 * H 7 1^^ 2:^ *H1 °1* ^ D >^ ^+ 6 flt, ^°17> 1 /an ol 

iae«^ll sq^nV^sl 0.01 mnf^ £3, 100X100 /an # 57fl °}Z}7\ sJJE^- «■ <r 

Sic)-. iHBfl*l2] ^1*] #3=1*1 zl « -fHg 0.3*1 7>^-Jl 7j ^2} ^-g; # ^ sao.^ ol 

o] -.Til -g-tH)7V ^1^14 3-f°ti^r M-^oj^eHo]^^ o. S ^^t!" ^^r°l 20 GPa °1*V 

ol iHEfl^Sl -B-^-^ ^•oj-o.s ^ 51^1 n> 371, ^ ^-Sl ^^=^o] « D 13 

^■o)l 21 5 #°J«r f"* «fl^*Vfe a o v ^ f-ofl 5l«fl fl« oicf. ^o4n>^6fl >£^s|.i=, iaHfl^l^ * 

Tii^^ ^ safe, ^» swHr 3-*i* A i-8-^- ^ 5a 4. 



i£L2j|*l ^lXlSfe, (1) Hl^im, (2) «1 slalU, (3) 2-Hl^^lel'il S 4-h1^3|b1^, (4) ^el^ 0 !^^, (5) o~4 
^^clo}oi m -2il'd^clol-ai > (6) ?H1», (7) o-*HMt, (8) El5.^-5llo>, (9) N-tt«7l «■* (iSjolHf 
(10) N-oH^oj-^i ( D im)o>Hmol-nl£, (11) «||^|S«El-Al#ol °X<L^ ^q-§r ^^^fe H o V ^ 2 

2l7> «|B|£A1«S) (12) SNlH-^EH^ol Si^ *8 ^ *>fe 3-*\7\ $1^ ^HsL*]^ $ 

(13) (14) 37fl2l ^Sdb ^V* i^§Vfe aj|«0s.«|AM9oi oj^ ^ (is) Tfl^ ^ (1) 

W(i4)aj -B-s^l #21 ^cH£ 1^4 ^ ojcf. o] -^H^lS-fe 1 m*l 321 tt* 

71, oH^7l, *lH^7l, f-ol ^1 f-g- « <SA. 

o)^ ^HEfl^l ^HlS.fe (1) ifl^l (14)21 3^^# * o]« -B-^l ^ (15)21 #21 2# ol^ 2J21 

*11E11S^E1-Ais 0 i ojo.nl «^*>fe w o v ^ ^^ 7 > *ll^lSAl^Sl SlWSfe 7-«l=3.Al- 5 -Dim-1.3, 

4-Helo>Al-oJl-El^, 3H-l,2.3-H2loVlS5L[4,5-b]^e|'a-3--t-, lH-^lB^-l-oMHAV, l-(2-cl 1^<>H 
i ofl^)-5-n1^- S .EflEel-$, Hl^El-g-, 4,5-clAlol-^olnlcl-i, o>c-|lvi, 1 -211 ^ -5- °1 ^S-lH-^|Ee1-#, 3-°l 
^£-l,2,4-Selol-#, 2-o>Dl^-4 > 5-clAlo> il -iH-olDlcl-#, 4-o>ol v^-1,2,4- S elo>#, t-lH-Efl B 

2-o|^-SElo>#^, ^oVid, l-sim-S-^l^-S-lH-BllS^*, 4-ol-cli-3-*lsel-^v c .-5-ul^-M-l,2,4- 
eelol-a 3 -ol^-s.-4-Dll^-4H-l,2,4-BBlo># ^ lH-BflHel-# #* ^ 514- 



SllEllS5fflEl-Al#ol XiO.^ il^Hr ^2l7> 5afe «fl * # ^ S|^-«-S^ 5 - 1 -1H~ «V# 

= 21 flae^off, t|Ee)4f, >a^ol olcfa .aii2.ss.AV_ 2,l,3-SS2iElo>^ol.#, 2-°l ^S^^El o^, 2-°l^ 
5,^z]°yz]°\^, 2-*\%£-^^\^, 2-*\*}±i&2iZ)°}^, 2-°l^S.^l^EloV# * 2-o}*]±-6-^*&^°} 
514. 
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37flS] ^± ^41- i^4fe «fl«1|3.«|*WS 0 l o}^ 2^-§-a.i=. '4^. 3-oV°lii-5,6-^Dfll-l,2,4-Se1c>^l, 2. 
4-ti|ol.nli 1 -6-cl^:loHi 1 _i > 3 i 5_E^ol.^l > ^^oVo^ ^ E]iA|oj«aAj = .g. s. ^ o|cf 

°)» f^Hfe 7-*lH.^-Al-5-D|)^-l,3,4-Ee|o}-^}.o)=-e]^, 3-H^S.-l,2,4-S^c>#, l-*|^-5-o1tfS-l 
H-iHlB4t 5-°il^-lH-^!2:Selo>^ol ia?ll^2l «H8-fr ^14^ 4-§-°) -f^r^l nfl-g-°1) atg-^til-jl. ^-*) 
7-Sl=s-Al-5-oU^-i,3 i 4-Selo>^l-«H-al^lol ^^eH^Sl £47} 37l nfl-g-<Hl u>H-*]Sl-4. 

(1) Ml*l U4)S] 3*^-# ^ °1« 4# ol^^l^ iHsfl^l ^-8- 0.001 ifl*] 5 ^%=%S 

^ 5io.t^, 0.005 vfl4 2 SE$V 0.01 M14 1 £*&%S. 4^r 3M W*f4. °1 0.001 ^^=% °1 

oVol^ iHeflA]sl ^-^ol ^^-§1 ^ 5Jo.nl 5 Tj-foflfe iaafl*l « 0 v 4*fi4 -§^*1 

Tflig ^ «l°l^r^]S] Tfl^S-^^ll* 4"§-% *T 514. •Sol-fir^ 7fl<3 S^lS-XT 4 U^f 

ofol<g, x] ija oj-a^-^ ^--8- t- ^ 514. £&tb -§-°l-&7fl 7fl^ ^lU-ar ^1^, ^iWl £^£^4^ ^ 

s - f- Bl 4 a} ^ <g ^ <£z] ofl tfl a ol]E|l3^, #e| ^0(1^31 e Si f-el^-Alofl^^oilElla =s| ofl ufl s ofl ^efl s fg , « 

a)oiH^l#E]s x1« 0 va}. ofliEfla, -i-sHl^l^l 3 -, ^£ £ ^4 ofl^efls.^ 1-* » =r 514. 

7fl£ £^-4^ ^aefl^l *S-7l^2l Tfl^M* ^8=, **l Hl^l^l 7ll<g Q^*]3\ 0.0001 H14 0.1 

§ ^ 5lo.nl, 0.0005 tfl^l 0.05 ^^=%, £tb 0.001 ^4 0.01 ^^% 0 J <r 514- ^ *^*fl4 0. 

0001 al-LVoltg i3efl^l2l lg-^ol el *|| 3*1 ^ SU^, 0.1 +7l 

<y*>al vfll^, ifl^^^ 7i«>5|^ 7$^o] °Xt±. 

a. f^o, o. 7 ) og^_ o. 7 ] og^y £ ^ -fi-7l/^7) 4^ °J7V1- ^-g-^- ^ ^cf^ ^-fr ^AlW 

^•71 0 J*l-a.^ ^e)7>, tx D N, -*fl=1 0 K El^°K *1 £2M»K ^ € ^ f- J£fe 

fi oi^-oi^i^ <y7>i- Af-g-^ ^ 514. 

-8-71 oj7f£^ (1) l-El^E)^ ^ ^BlifflTjl ^#^^1, (2) l-Blofl^nilEl-Hl^olH ^Sl (>flS) 0 }3i =T=*1 3? °VHl 
Til -g-^^-^, (3) fsl^ilHiy, #a|oHl^, 1-slofliBfle, fBloHH, l-2lolnl = , l-sl^m<>lB, *)]^*} ^ 
71, ^ (4) ^2lHS.^€, 1-sl-l— ¥-^1, i-el-4-^ll-l-^S!! f-sl l-el#eim ^ ^-^I^Tfl ^f^l 

f-sl <g7>^^ ^]h. oi^oixi^ <y*>l- A>^-^- ^7> 514. 

atb °i -8-7i -a^fsfe iEi^i, Dii^DiiEi-a^Biifm ci«i^ , ffl^, 'Hii^^ei^ci^Ei-a^siiom ^-^^l^ 

^ 51^, 71-s ^af ^^-^ls. °l^<H*lfe 511- ^>-8-^ t 514. °1 7>ssi ^£<Hl 44 -8-71 «342l 
^ 514. 

lE^V, sil^- ^1, ^e||^ ^*1, -f el]o> ^^1, ^el-°i ^^ 1> o\]^x\ ^1, ?}?|H ^*1 ^ 1:^4 f-slofliEll a ^xl -f-^1 
e. ol s-ol^l^ o-7l °J4* 4-8-« 514. 

^71 ^ -8-71 °J7>^ zl-4 lf^J"§- A>^-§ 51 o.Dl 2* °l#-g- ^-g-^ 514. 

4^ <L3.$= -8-7l/-¥-7l 4^- °d7>7> a}#3isvci-. -8-71/^71 ^ °J4fe -8-7l 5]7V4 -¥-71 °J47> ^44°fl -8-°14t11 ^ 
e]£l4 ^ ^^15- ^A^sioi ojo. 13 ^a°1 n #^- t - o. ^j-^5l*l ^-^4. 
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sa^. ^€ ^^1^ fWl °JaV7> #tt7H SZ«H£ #^ HQ ^€^^1 **fl 

2^1-, o] ^^Itt «i£^] f^*tf °JaH1 Sj-^^^-S ^€ €-2-^ ftjl. 4*1 ^tf*l|7} f> 

s^<hi -i-si^ -r-*ish safe ^ ^cf. ^-tH 6 J*h 

<a*M>l ^Ef igflfc *d*l pH £^ pH ^1^1* #^21^ pH -iSSHl 33 nHui^o] Tg-f 7} 

SMn> ? >e.4^7l, ^^^7l f^l °J7>1- A>-§-^-o.iL*l iicf SHW) D >o]uii^ *d$l» £fe W 

2l# f^l °J7H- 9j-g; ^£ Si 4. 

^-71 ■yT.fs] ^IHJ- #3*r pH fei, °1 0°1 s]xr 7>*H =l $.^°\}*\ #21°1 "Si. 

7} ^^^4. 

4^ -B-71 <Q7<-W ^71 <g*>* 2^*>al *m 3fl7> ^^S7V S]fe pH $ <*M ^^^S.^ 

^^7l^^l -H-71 <?J7.V<4 -f-71 <a7,># <a^l5. ^> SiCf. ^^-Al, ^)E]- ^^7V ^4^ 0 1<H£ ^ ^. 

pH-t- ^Sl-Al^ ^lE}- ^d^l" ^^S. #SLJL^ -B-7) -^71 ^T-Vl- <£M}3. oj-l- ^51 Sic}. 

o) 4^- <y^s. fe o]s). ^-oi ^^7l^oi) o^sfl o^^is. 4^-sl-€ ^^1-21 ^7fl sV<Hl ^^lsq- ^-o] <&3.ai^^, <y^n| 

^11: 4^" 1^ D J-* 2# ^^.^ ^£ ojcf. S^r 4th ^-71 °J7> JE^r -fi-7l 0 j7> 

^1^2] 3g^- <y^^ 0.001 3 /an^l «>^2)^4. °1 ^5 0.001 tm v)^*]^ ^ 

tMI -§-°lsH ol <y^^ 0.005 1.0 /an. S?!: 0.01 *fl*l 0.5 /antl ^J°l ^ 

5 a^sfc}. oi ^^o^ jg^ o^-g. Sfe ^l^oi^, oj X> oi «! « ei7> ^71^1 ^ CMP-8- ^7)1 

^1^ + c^o.01, ^^r°l ^^l^l'HS ^aefl^sl ^-fi: ^^))^ ^ °1 ^-2- 

«a^>* ^Dl^ €^5>c.l 4^4}; ^ 51C1-. 



£*b Al^si ^7^1 4^^1 » 100 ^^=4 (°1*K r -¥-j ^ ^7l«-)s ^-f o.i vflxi 20Y£tt 4 

*1 0 3 vflAl 15 4 0.5 vfl*l 10 4^. ^<>1 ^1^21 ^-^=ol 0 .1 °1 D J:^^ <5l^ ^£7> *^«fl 

^cf. 20 41- 2i2j-*H «-fr^l «l-8-°l ^r^l ^^l 2 ! ^aefl^l 

21 ^ v ^°l ^^^1 ^4$*) ^* ^^"7> $i7l nfl-g-ofl Uf^-^ISI-^ **>4. 

on- ^i^os.Ai 7l^*Hr -^71 <Q*\, -H-71 <aAV ^ 4^ °J^2i ^^OJ ?H HV^3l*V4. °1 <414 4 

5.^) ^4^. 0^1-^ ^ ol.o.^A-1 -§-aH1 alo^Dl-^oil^ ^3. sfl^ai ^-^ol ^c} ^^1^^. 
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^TJl 44*l|Sl pH^r 2 ifl*l 125. 4 4 3 M14 11, 4*1 4 44 103 4^r %o] 4^44. o] p 

H3 2:^4 ^4, %A_V f-Sl -iV, SL*r*M+3j-^-§-, 4444H4, 42-M4 43 4:^3^ 3)4 4 Si 4- 43] 44*1)3 
pH7> 244°1'S ofl^Sl 3l-8-»l 7j-s|.7l m§-<H] 3^ ^ 43(33) 43 4^4tt ^43 514. 4^3 °1 pH7> 12* ^ 

444 #4 ^£43 45=4711 53433 <y=j:^ afl^i sa<a3 £333 ^ 437V ^ 4 si4. 

37V-§-43 =^0.5. 343^ 34 oflfe 4*1 44*IH 4434 °fl^4 1^33 13343. tifl^o.JL4 

<34 34 443*11 ^ 5i 4. 3 44*13.^ 34*^ -g"443 #3 3*43^11 43 3] Sfl Pourbai 

x 433^3 44 aj^^V ^j-g. 4q«}<q AV-g-lV ^=7> 514- 



4444dt, 433H4, 3s!!2:4. tert— ¥-!SlSS.3l^Al= f-S) -#-7) 444-§-. 4344 4# 43 4 

4^4 $-^-.§., fHftv 3&# f-3 ^hi-4 444. 4f- 43 ^s^av 44#. €4 ^ ^4 1 43 34 

44-i-, 43 34^314 444, 33344 44 43 33 -g-^<«, 44445-^- ^-s} 444<3 3 *l«Ha 

43444 * 4 91**. 3* 443 4^13 ^4 3^4 4443 &-^3 4*11 434 3444£: 3> 433 

AVS^ol u).^3l5>cf. ol# ^--B-Al^ <L3-3 °34 iL4 H3 443^ 4 514. 

44*13 44£ 43 £43* 100 4 34. 5 4 34-sL 4 4 S1A3. 43 0.01 33 3 4, 0.05 33 2 
43. 4^r 33 443144. 443-1- 5 43 4444 4 -£"3 534 351# ^o VA l« 51^-^ 5 -¥-1- 2:4*H 4^ 

o] «.av^oi]^ ^71 ^7Hl7> aim* ^ $U4. 44 

C-l^- *#Al 71714 «4 ^°1714 2* S|7l-*4 ^-Ol ^£7> 4€- 3)7>^4^ ««M 4* 

^Jf 21 <g D > ^£o) ^V°l* 514. f^t^i^c 4^14 JE^r ^7l^ ^-4 4^^°1 

^- ^711 ^4^11- 514. 47l4-*s.^ ifl-4, 4-H1S.4, 444, 4€-4, 444 ^ ^2:4 44 444 4 9X 

cf. °. 7 |A].o. s . fe ^xj. f ^.a> ^ oiAj. =^ 444 4 5U4. 4^ A <34 4°1 7l 444^ t^sfe 4*1 47l4°l 

4% V2 144. £4 44 44 4^1- 4°lfe 44£ ci*<H 4^4. 



ojs. av zc^. qj-^ei =^ ^av^ ^ <y-2.qoi- f-^ ufl^n p h# 4^1 44*11 3 44^ ^ 4^ ^4 

44^-1 4 514. ^-4 444#s^ 4^1 4444=4 S 44444 €4 444 444 4«14 ^ 444 
aj^ f-^- AV^-^- ^ ojcf. ^Til ^-4*114 pH# ^4 #£t 4<a r£ 51^°! s]7>^^2i 47144^ ^ 

^, Ai^sl £4^, 4^^, ^ <94 4£» 444^4 x l^°l 4^^-^-S. 4 51^ Ml ^^4?fl pH* 
4^4fe 44^44. 

47fl 44*11^ 44444i 4^1 44^121 7l^* 444fe 444 4H 934 4£» ^-4 44^4J 4 51^ 47> 
4 ^144 444 45- 514. 

oi 47> o]^-o_5_fe 4^44, el 44, 444, 3Sf, 44, 4 2tS, M4, 4^, 453, ^1 = 44, 
1-21 u. oi^-, 444, 4 ^ 44 43 -3-4 °1£4 1- 4 514. °14 4 144 44* 4£ 51 

2^ oiAj-oi d-7} ^ ol-&4 ^44 451 514. 

4 7 > oi^si ^31 §-4*11 4 3000 ppm ol4<a 4 51^-^, 4*1 10 vfl4 2000 ppm-a 4 514. 

o| ci-7V ^-4 o)^^, 47V ^4 4^* 5L44^ ^4<S, 44^, 4*fl£4 < S 43 ^ £fe 4^1 «1S# 4^1 °P1H1 u fl 
44<H AS^jAi^ =f7> 5lo.Di 47V ^-^ ^4isl avsvi-1- Hfl^-*V^ -fl^^ltt 45L 514. S4 4^1 nfl^ofl ufl^-sloi i 
7V3 #4 °144 ^S^4fe 444°14£ °1 °14<>1 44^1°fl 3«11 4?V ^4 °14°1 3^ 53* 444 4sl 514. 4? 1 
« 5J ^efloie ^oflA-i 0^4 ^^i- ^Aj-Ai?)^ 4-g-o] s.^i ^av %o] 4^-^44. 
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^^V, A] e SA]., EfeEl-S^V, #&H-^V, ■H-SAV, i-f-Aj. ^aJ-a}. ^A]AV ^aA}-, 

av ^ a^-A}. f-^- I- ^ 51c)-. oil- ^71-tbg- l#<$-£ Af-g-sM^ #J1, 2* °]Aj--g- ^-g-^ $44. £Sh ^M^o. 
*l4h ^ f--g- « °1« ^aVH lf^-fr Af-g-^c^ 2* o^-g- ^£ Si 4. ££ 



ol* *i-fr ^1 -g-^lt- 100 ^3. ?b 0.01 ifl*l 5 -¥-5. «-H-€^r ^-*1 0.1 3 -f , 0.3 ifl*l 2 

ifS. %$-S\t= %o) u>^-2j*>cf. av^ 0.01 ifl*l 5 -?-2l *§#o}# °1 -?-^s>Jl ^-g-^ oV^^ ^ «aV 

-¥"71 OjAf ^ 4^- <y*i-i- Af-g-tV ajahh 2l«fl £ >g}-^ 33- A^isi ^^?bcf. 
< ^aH1> 

[1] -S-*d-§T°l ^£ All^ofl 

(1) l-Sl-a^K!-*^ 2:Afl 

101.5 g2l DfllSel^l^-Al^^, 276.8 g2l nflS-AlHS-tti^-A].,,)]^ ^ 9 7 g cq 3)£eH^H^AlE)E^-/o}Ail£o}-^| 
S*HIH zJeflolS^. o|-?-o|*lfe ^ _g_ofl.g. 60 °C5L 7}<£Z}31 112.3 g£] v --¥-^5.^4 -§-<>} ^ <£}--§- (f^l^. 
4.58)-i- 1 ARVofl o| ^ ^.oj)^] ^7}-5}%^. ^tM-S] ^7>1- ^^*V ^, 60 °C<>\}*\ 1 *1# #3 

(2) ^'S^ A\2i 

(i)°n^ * 15 g4, #e)^E)^i <a^i- 1 g -§- if*}^ oi^^ ito ahi ^ o. 

5. £3LS>i el- ^1 1.39 m s\ ^Aj^cf. zi ^, oil- 80 'C°11^ 5 -gr*h ^l^SflAi 200 °C«\]*\ 5 7> 

9|s1-zl, 3)^sflA^ ^1^- £H1 340 r, 360 °C ^ 380 ^^.S. z^zt 30 71-l^ji 450 °C^1^1 1 *1?> 7> 

o] 3)^S] ^-^sl-ol olAil^- ^^-ol ^Ajs)^ ^o] Sj-ol^ch -a-^i*^ 1. 

98, <a-^-§r-°r 3 GPaolJI, ^-^-^ 15 

[2] 7]^% ^-5}$= ^rA] £^£1 3iA 

(1) 91^-^^ ^e)?l-l- i^-ir ^c7\) 2:^1 

100 g sl 91^-«11^ ^Hin °JaV (<a-& oH-sL-a ^^314 r "H^ #90j )♦ -8-^ 2 slEisl l-eH^ 

^1 140- ^i, ol-g- 37 100O go| 5] 71] ^ ^, ^^-^ €-ti:7lS °J7}# ^t^VaI ^ 10 

^-21 9J^-«11^ ^Hl7> <yA>l- S^Hr ^741 ^All^nj. 

(2) l-^olHAj ^ge]^ ^*}tt ^) ^r^V^S] 2i*\] 



25 <a-S.u)o>^ 70 g, 40 g, ft* 175 g ^ EllS^ofl^Al^^ 21 g* -g-^= 2 5^El S] #^3^1 

^°J*>J1 180 rpm^Al S^el-^Ai 60 °C^1 7>o| S>J1 o] sfl 2 a]^ ^aj^ 7^1^?!: ^, ^z|«>ol 

^5 °J^o) 0.23 /an°J #^o)-^ aj ^^/oj.^ "-Aj-^a. ojoj^ 31^«flA^ 80 °C2l ^£^1^ »l^r 5L«-^ 



- 8 - 



-g-711-s.fH -E.2001 -0089878 



8 ^r^l *<iMI» ^^lSV^cf. 



(3) 4<& «a^* ^r^l ^VsflSl 2*)1 

(1) *tt*H £#*Hr ^7)1 



§«3 r NK ^l^Bfle M-90Gj , #400) 5-?-, 4-nl^*|3lia 5 °}2,?i\ 7fl^l^l 7HM*|7>ol 
a> aflfc, Aj-f.^ r V50j ) 2 Jf ^ ol-s. m&t 1 400 ^-l- -8-^= 2 elejsl f4iH»fl ^ ^SKa H± £-^71 *W 

95 %°1$}4. 



(2) 4^ °dA># £#*Hr -Ml -S-'LMl 



(DoflAi l-5lDl]lDl|El-a.^^l^B7jl °JA> 10 i^Rr ^Tfl £-^3} 100 -f » -g-^ 2 ^EiS] 

f-^Sl-Jl ")|^Se|^^Al^^ i Jf!- ^7>tl- 40 °C<>lH 2 Al?> ^o> 5IH}-5l-^Cf. n ^, P H# 23. 2:^} 

^ -T^l (a)» ^534. 2<& #3.°1 = ^ ^El^V 7}- 7}^ 7V-?-Al7l7l-olA]:^^, Aj.^ Oj ) 

10 3*%* £$-*Rr ^7)1 ^-A}.^^ pHt- ^^VSl-^f-AS. 85. 2^S>J1, ^Tfl (b)« ^ft^. ^Tll £-^*ll (a) 

ofl £^-£]<H 51^ Se)DlHn|lE)-ame)l 0 lH^l <$x}2) + 17 mV, -M] -g-^Ml (bH i#S|«H ^^7> 

<a^vsi 7fle|- #jh^ -40 mv°ism. 



zi ^, ^Tfl S-AHfl (b ) 50 JfJ# =-3] « aj.^) (a ) 10 o Jf <Hl 2 aRMI ^a) $7>*K2. ^ 2 M 

#e|^^BflE}-3^5flolH7ll <yAH) °J7V1- If5}r ^Tfl ^^1* "SS^. ^^S., Hl^EH^o)! 

S-Al^ 2 Jf 1- o] ^7)1 £-^3H %7}*}3. 1 AlTj- ^o> JEtt>?V ^, BflS^l^Al^^- 1 Jf Jf- ^7>SVJ7, 60 °C^1 7}- 

isH 3 a1# Jg--j> jii «}•-§• ^, ^-^ SJ7V# i^-sVfe ^5^4. °1 4^- ^71-21 ig^ 

<a7j^- 180 nmolJl, ^ S^S] 80 %^1 ^^^> °d 7>7> Jf ^S\o] o^^rf. 



[3] 7l 74) °}°1~§- ^7^1 ^•^V^]^ 2:^1 ^ ^f5LSf -B-T-S) Jg7> 

^Alc4) 1 

[2], (2)<>llAi 27fl?!- ^ <Qz}9 i«-S>^ -rTll -g-LMH- 4^" ^^1-21 ^-^0) 5 Jf 7^ ±}sm, v)o]£t1\ 7)1^ # 

Aj^l (7l.H.Al7)7>olA> ?>5. 7)H- ( r o)l^-120j )7> 0.005 ^"£7> £) o] -g. H^ofl Hfl^-S>ui 

^^iSl-zJ-l-AS. pHl- 95. CMP-8- ^7)| ^-<1^H- ^S^cf. 
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o] CMP-g- £-tV*fl# a>-8-*H 8 <a^l I^^S. #2] ^sJm ^*fl; 15000 A)* C 

MP (fl SFT4 ^12:, r LPG 510j HI JL^*V3I 4-5"^ 511^: AS o4n]. afl^ (Sf- 

^44 r IC 1000j )# Aj-g-sj-ol e>f^ol o.03 MPa7> ^ 1 <&v}Z\<ZW. «3«V ^^2] 

■f-Dl- ^71 f-*fl ^^7\S. %7$S\5L ^51* <+#*>55l4-. 7l«- ^1 [1], (2)4 -g-^S>7ll 

*H ^^§l-al o]7i4. O.JL <S4*U 41^*H ^, Slfe 3.^ °1# ^A> ( 

ffloj^oflo}. ^3. 7 y*s.]77} 7 }o]Al i^fl SPlj )<H | o^sflAi s)<gn).^oi [ 0 ] £ 3 -g- St (^fl; mnf) 

4 #M ^sefl^S) #^ (Kt)* ^1#S1-J1 SI-71S1 tt)-e}- #3 £3 (10 - 2 mirf, 100X 100 ^ B o v ^2] 

<8«0 # ^3Efl*l2| ^#434. 

#3 £3 ^2] (7fl) = Kt/( St/10 - 2 ) 

SE^l <g4 <£4 ^3:4 ^ 77)|1- % 4 n^l ^^7l (Sentech4 7^, r FTP 500j )S 

tf#4£4. 

^aH 2 9 



pH 921 CMP-8- £-4^11- <2$i4. $- 1 ^ S. 2<*\ SJM4 i3Jfl^l 4*l*fl 42) r HMTj 7-^1 = 
s.A]- 5 -ui|^-i i 3 t 4-Eelol.A>o]l-el^loltH r ATj ^ 5-4 D l^-lH-6H;ee).^ol4.. 24 iaefl^l 4*l*fl3.A) ^ 
*H) 3 ^ 4<HH-& 0.005 14%2) °fl43)-1204 0.2 H4%2) HMT* *§-§-4S.n, 7<HM-^ 0.005 H4%2) 

°H43i 1202)- 0.2 ^^=%2l AT* *g^-S>^l^.^ ^^Hl 8<H1^^ 0.01 £*$%2] °fl H:^ 1204 0.1 HMTf 
1!-§-444. 2-*, -S*H1 4<H]Ai^- 44^5. 0.1 ^^=%21 4#4^4i£. B H44$4. 



*1<£^ (K loll^^, r LKDj 3- a 7| *)-)-!: <a°>*>Jl <?1°> #H ^ ^H2fl^2) ^#SV5^cf. 

[If. 1] 



(^A]»il 1 7) 







^aH 






1 




3 




5 |6 


7 














"llt^(^) 


5 


5 


5 






<%lk4 120 


HMT 


i D s v 31 120 + 


01] 120 


HMT 


o\)t4 120 + HMT 










HMT 












(^) 


0.005 


0.2 


0.005/0.2 


0.005 


0.2 


0.005/0.2 






0.1 




pH 


9 


pH 2:^^) 


K0H 


^B] <g D fi£(A/^) 


270 


230 


255 


125 


130 


135 


15 


LKD 




< 1 


30 


35 


30 


80 


70 


40 






1 


0 


2 


3 


0 



IS. 2] 
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8 


9 














5 


5 


±3.4*} u <W*il 




"s^l 120 + HMT 


HMT 






U.Ui/U. I 


n i 

U.l 








PH 


7 


7 


pH £1*1] 


KOH 


KOH 


?2i <m^£(a/£) 


120 


115 


LKD 


<M (A/&) 


25 


20 






0 


0 



S. 1 * a 29\ el^V^ i35«*l «8-^|^|* 4H°ll 1 *fl*l 9^ ^7\\ ^SfloflAife LKD 



<&v}&<i) £3 O.Ol mnf t 5 7fl *fl*SHr <r*ll <t 

(57) %'^sl 

1. 

2. 

5J9J ** 71^1 9io>-§- ^Tfl -g-^1. 
St 1 * 3. 

*)121N 5U°H. ^tfl ^°17> 1 /an ol*<y *7) i3efl*)7} B)^n>^sl 0.01 nnrf * ^5 37fl ol*> 7 > 5]£S. g].^ 
** 71X1 9j°}-8- ^rA 

%W 4. 

^Hefl^l fJ-*]*H4 *1D* *-Pr*Hr ^4 ^ -°5L ** 7^1 <£W"§- =rXl £-^3]. 
5. 



*|41MI 5U°H. *7l ^aefl*l « 0 M^l7l- (1) alalia-, (2) wl^Hlli, (3) 2-01^3)^^1 §2 4 _til ^ a) (4) -£3 
-a^-a, (5) o-Sll^tWa ^ m-S|^«^o}-Sl, (6) 7H1-I-, (7) o-^l ic^l*. (8) El^-fiNK, (9) N-°J-^ 
7 | ^-o. (DHB)o>a^o>nls., (10) N-oVol^oj-^7) igjfr (d)1e)o>h^o1-d1=, (n) SllEils.^lEl-Al#ol ojo.^, 
* Jiel7l- «llE)lS.Aia^ (12 ) allE)lS^^Al#ol o i o.^ > §21^- 

7> Si^ silBllSAl#ei (13) H^el^l, ^ (14) 37HS] ^^V» ith^fe «llEils.S!AfAi#oi ^ 
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^ (i) m*i (u)2i -fi-i^i # i ^91 $n 7W\ £#*t 

6. 

*H#ofl 9X°1*\, #7l i3^^] ^1^7> 741<S #^*11<y 3-1 7)741 ^^-S- ^rTil 4#31. 
7. 

*fl4#°)l 5U<>H, #71 a 3S |1^1 #*l*)l7> 7-^1 i= ^^1-5-^6) -1,3,4- E^o^oj^^^o) ^ 7 )3] c^.g. ^ 4 
#*i 

W*<J- 8. 

^H*J-<H1 5U<H>H. #71 *l%)ol ^L7l <y^, -ff-71 Sl^r ^-71/^71 41" «a*KI JfrflJ- 717^1 ^7fl £#*fl. 

^# 9. 

*)]8#°fl #71 -fM/-?-7| 41 °j7-l-7> #e]^El^l S&fe ^HHUHmHlNMS ^ ^l*fl A><>1 #7.fl Sj-ofl 

£4*1^, tt*"lT3-tt*M=.. ElEl-^^-a. A ]c J=£ 3<Jl 3}-! 7l7fl ^7j| £-#*fl. 

^T 1 * 10. 

*H8#°1) #71 -S-7l/-^7l 41 °d7l-fe 4^7> Cl-= ^E} ^d^l* -R-71 oj^^ o 7 ] oj ^ #7} % *\] 2] Sfl 

^tl^H o)^o]^ 5JO) ^ 7)7i) <g D> .g. -7)1 « AJ-^]. 

11. 

*H8#°1| Sa^H, #3Ml£ Sl^Kr 7}7\] ^A] 4#*fl. 

12. 

^lll#°11 SIH^, #71 #3Mlfe 4#^^ < J1 41 71741 <gP>-§- ^741 4#*fl. 

^^*J- 13. 

^11#<H1 -B-7l#i £t*lfe 41 71741 ^t\} 4#*fl. 

^# 14. 

±ELiH*} #*1*I14 *1 3* 144^r 4fe, *J-34-§- Sl-171741 <3°>-8- ^r741 4#*fl. 

^t 1 * 15. 

*fll4*cHl Sa^^, #7l ^HEfl^l #*l*fi7l- (1) alBfl*. (2) ul^H, (3) 2 - *1 ^ s] el ^ ^ 4 - «1 ^ ^ 24 ^, (4) #H4 
^^4^, (5) o-sH^^^^ 1 ?] 3? m-aim^clol-ni, ( 6 ) 9}^, (7) o-4 D lt^lt, (8) E).SL-f 314, (9) N-^zJ 
71 1* (oflHW^liol-ol^, (10) N-o^l^^l 1* (hUB)4H14 d 1 ^, (11) *Nl5.ifflEl-*mol o} o_^ t 
* !^*Kr #i$4 JL2l7> SllE)|SAl#S{ 4^-|-, (12) SllEflSJfflEl-Al^ol OJA^, ^Zj-g, ^ *Kr #1=4 
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A SUfe si]Bi]SAi^sJ **-§-, (13) ^ (14) 37Hs) £**fe afl^S«|A].Ai§oi ^ 

(1) vfl*l (14)4 -8-5^] f- 1*°J *# ** 717)1 °1d>^. ^] £**11. 

^* 16. 

71)14*41 Sfl°W. iHEfl^l **M]7> Tfl^ 4Hd*f|*I ^^^-§- ** 71 7i| ^rTil ^Sfl. 

^* 17. 

7lll6*4| Sa«H^. *?1 i3Efl*l #7)^7}, 7-*l^Al-5-rfl^-l > 3,4-HS)o^>oH-sl^o] *J<?i*-g- ** 7} 

Tii <a°>-8-^7ii 

3)^* 18. 

an i4*4i 5a°H. *?i *moi ^7i <g*>, -a-71 g*> -b^i/^m 4* w& ^•s** ** aa *r*i 
£**i 

^* 19. 

7lll8*ol| floW. *7l -8-71/^-71 4* <a^7> §e)>iEl^l JEfe #BH11 41 El-a^ 31 °1 H ^**11 <g^4 ^7fl 

41 SKM-fl*. tt^Mfctt^lH SEfe El ^^^1 S. ^#*A]^ ^ *)<S^-§- ** 7l7fl <3*l-g- 

^7)1 £<+*)l. 

20. 

*lU8*41 fl<>H, *7] -a-71/^-71 4* °J*l"^r -¥"5:71- Cf -B-71 °j7l-fil- -f-71 <g*>7> 3^71^4] 2] 

*» ^**H ol^^l *J<3*-g- ** 7l7fl °J*-g- T=7il 

^* 21. 

^U8*4i °j<>h, ^*7ii£ i*«i-fe #?i ^s** ** 7i7fl <a°>-8- ^Tii 

^* 22. 

71121*41 9Xo\*\, *7l **7)]^r 4*2Hri°l *J<?!*-g- ** 7l7fl ^P>-g- ^7)| §AVA)1. 

^^* 23. 

^121*41 floH, -a-7l*£ a**>fe ^q-g- ** 7H1 <S*-§- ^Tfl -g-**!. 
^* 24. 

7fl21*4l Stl«H>H. M-^fl-fflElloHawi o.s #^?.V ^#ol 20 GPa <>)*<?} #?i ^«?!** ** 7)7fl sjtfl 
7jol7> 1 /an °l*<i! ^aefl^l7> ul^^^aj #q om M sg-g. 57 || ol*> 7 > £l5L^- *i°i*-g- ** 7l7fl <2 

*-§- ^7)1 £**11. 

3)^?-* 25. 
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